Differential intracellular sorting of the myelin-associated glycoprotein isoforms.
Myelin-associated glycoprotein (MAG), a myelin-specific protein, is expressed as two isoforms, designated as L-MAG and S-MAG. Both share identical extracellular and transmembrane domains but differ in their cytoplasmic domains. L-MAG is expressed earlier during myelination than S-MAG. These features, as well as others, suggest that the isoforms have different functions. To confirm this hypothesis, both isoforms were expressed transiently and stably in Madin-Darby canine kidney (MDCK) epithelial cells, and the localization of the isoforms was studied. In both transiently and stably transfected cells, L-MAG sorted primarily to the basolateral membrane. In single transfected cells, S-MAG sorted primarily to the apical membrane. When groups of adjacent cells became transiently transfected, S-MAG accumulated at areas of cell-cell contact within the basolateral membrane. In stably transfected cells S-MAG sorted to the basolateral membrane. The data suggest that L-MAG contains an invariable basolateral sorting signal, but that the sorting of S-MAG is dependent upon extrinsic factors, such as coexpression by adjacent (contacting) cells. As MDCK cells sort the MAG isoforms differently, these data support the hypothesis that the MAG isoforms do perform different functions.